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Abstract 
The current global crisis that originated in the USA in the middle of 2008 financial market was spread very quickly 
across the globe in almost all sectors, which caused most countries' economy to shrink. The crisis raised the 
uncertainty in world economy and caused unsteadiness firstly at financial   markets and later at real markets. The 
recession that started firstly in developed countries has affected the developing countries in critical levels as well. 
While the global developments were regressing, the countries were in consensus to take precautions in order to 
struggle with the crisis in the world economy.  The financial and economic crises have induced negative implications 
on investment channel, since investors cut down on their investments in developing countries hence triggering job 
losses. 
In this study, we investigate the relationship between investment rates and real per capita GDP using two-way panel 
estimation technique as this has significant implications for development policy.  Our sample covers 35 upper-middle 
income economies classified by the World Bank and the period analyzed extends from 1970 to 2007. 
  
Key Words: The Global Economic Crisis, Investment, Economic Growth, Panel Data Analysis. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility 7th International 
Strategic Management Conference 
∗ Corresponding author. Tel. + 90-286-335-8738  fax. +90-286-335-87-36 
Email address: arica@comu.edu.tr  
 1 Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of 7th International Strategic Management Conference
1877–0428 © 2011 Published by Elsevier Ltd. Open access under CC BY-NC-ND license.
Selection and/or peer-review under responsibility of 7th International Strategic Management Conference
doi:10.1016/j.sbspro.2011.09.014
168  Engin Erdog˘an et al. / Procedia Social and Behavioral Sciences 24 (2011) 167–173
1.Introduction 
 The 2008 world economic crisis originated in the USA financial market. Since the USA financial 
market is the centre of a network that interlinks the national financial systems of almost all countries in 
the world the crisis was spread very quickly. The financial and economic crises have induced negative 
implications on investment channel, since investors cut down on their investments in developing 
countries hence triggering job losses. Investment policies have an important vehicle in reducing negative 
effects of the crisis. In this study, we therefore focus on investment tool in struggling with the crisis.  
 The brochure titled as Promoting Investment for Growth and Sustainable Developed Worldwide 
published by the OECD Investment Committee focused on being investment key to sustainable growth 
and poverty reduction. According to the brochure, Russian Federation and China have recorded 
significant improvements in their performance since they cooperated with the Committee. It is mentioned 
that Russia has signed investment and double-taxation agreements with OECD members and other 
countries. Similarly, in the brochure it is focused on the fact that China has become one of the world’s 
attractive destinations for foreign direct investment [1]. 
 High investment rates are important in terms of the countries’ real GDP in endogenous growth theory 
[2]. Many empirical studies support that there exists a strongly positive correlation between GDP growth 
and investment rates. High investment rates contribute to improving national welfare. Therefore, many 
researchers have focused on analysis including finding ways to improve the countries’ investment rates. 
Many policymakers and economists investigating the determinants of the economic growth have stated 
foreign direct investment and fixed investments as sources in promoting the economic growth. To be 
predicted investments as one of the key determinants of growth rate by the researchers such as Solow 
(1956) and Swan (1956) have caused to increase the study to focus to the impacts of the investments on 
economic growth [3]. 
In the Keynesian and Post Keynesian Models, investment is an important tool on aggregate demand 
and production capacity. According to Post Keynesian demand-driven models, investment plays a critical 
role in determining medium run growth rates. According to Keynes the determinants of savings were 
different from the determinants of investments. The expectations and the difference between the real cost 
of capital and marginal efficiency of capital are critical variables on investment [4]. The study is 
structured as follows: Section II reviews the literature on the relation between investment rate and 
economic growth. Section III details the empirical analysis used in this paper and this section also 
includes methodology about panel unit root tests and panel estimation technique used. Section IV presents 
the empirical results. Section V concludes the study. 
2. Literature Review 
 In this study it is concentrated on investment share of real GDP rather than foreign direct investment 
(FDI) in the empirical analysis. However, the literature about the foreign direct investment as well as 
domestic investments is reviewed in detail in this section, since the inflows of foreign direct investments 
constitute a source of funds for investment and also, FDI can promote domestic investment through the 
backward and forward linkages with the domestic industries [5] 
 Levine and Renelt (1992) showed that there exists a robust positive relationship between the 
investment rates and GDP growth [6]. Alfaro (2003) found that FDI flows have different effects on 
economic growth. FDI inflows into the primary sector tend to have a negative effect on growth, whereas 
FDI inflows in the manufacturing sector a positive one for 47 countries. Choe (2003) showed that FDI 
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Granger-causes economic growth. However, gross domestic investment does not Granger-cause 
economic growth, but economic growth robustly Granger-causes GDI in 80 countries over the period 
1971-1995 [7]. 
 Tang, Selvanathan and Selvanathan (2008) focused on the causal relation between FDI, domestic 
investment and economic growth in China for the period of 1988-2003. They found that there is bi-
directional causality between domestic investment and economic growth, while there is single-directional 
causality both from FDI to domestic investment and from FDI to economic growth [8].  
 Gutiérrez and Solimano (2007) emphasize that the role of total factor productivity in determining 
output growth is greater than investments and investment is an important vehicle in the transition between 
steady states. According to Gutiérrez and Solimano (2007), the fiscal deficit, the financial constraints, and 
the structure of finance are critical determinants for investment decisions [4]. 
3. Econometric Model and Data 
3.1. Data 
 We investigate the impact of investment rate on economic growth. For this purpose, the equation (1) is 
estimated with the two-way fixed effects estimator.
, 1 , ,.i t i t i tGROWTH INV vα β= + +                          (1)
  
We used the growth rate of the real gross domestic product per capita (GROWTH), and investment 
share of real GDP per capita (INV) as data in this study. All variables are specified both in logarithmic 
form and in first difference in order to obtain stationary variables. Data are gathered on yearly basis from 
1970 to 2007 of 35 countries. Data are gathered from Penn world table 6.3 version.  In order to carry out 
the paper E views 6.0 is used [9]. 
 The countries selected in this study consist of Albania, Algeria, Antigua and Barbuda, Argentina, 
Botswana, Brazil, Bulgaria, Chile, Colombia, Costa Rica, Cuba, Dominica, Fiji, Gabon, Grenada, Iran, 
Jamaica, Lebanon, Libya, Mauritius, Mexico, Namibia, Palau, Panama, Peru, Romania, Seychelles, South 
Africa, St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname, Turkey, Uruguay, and 
Venezuela.  
3.2. Econometric Methodology 
 First generation panel unit root tests are employed in order to investigate the presence of unit root in 
the considered series. Several criteria have been used for the appropriate lag-length selection. The lag 
length at which these criteria are minimum level is determined. In this study, Schwarz Criterion is used. 
3.2.1.Panel Unit Root Tests 
 In order to determine whether the series have got unit root, we use the approaches of Im, Pesaran and 
Shin (2003)’s test (hereafter IPS), Fisher-type test proposed first by Maddala and Wu (1999) (hereafter 
MW) then developed Choi (2001) and Levin, Lin and Chu (2002) (hereafter LLC) test. 
 First generation panel unit root tests have analyzed the properties of panel-based unit root tests under 
the assumption that the data is independent and identically distributed (i.i.d) across individuals. 
 In general, this type of panel unit root tests is based on the following regression: 
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, , 1 , ,. .i t i i t i t i tY Y Z uβ γ−Δ = + +                             (2)                 
       
where i = 1,2,…,N  is individual, for each individual t=1,2,…,T time series observations are available, 
,i tZ is deterministic component and ,i tu is error term. The null hypothesis of this type is iρ =0 for i∀ .   
 LLC test allows for heterogeneity of individual deterministic effects and heterogeneous serial 
correlation structure of the error terms assuming homogeneous first order autoregressive parameters. 
Levin, Lin and Chu (2002) assume that both N and T tend to infinity but T increase at a faster rate, so 
N/T →0 [10].They assume that each individual time series contains a unit root against the alternative 
hypothesis that each time series stationary. Thus, referring to the model (2), LLC assumes homogeneous 
autoregressive coefficients between individual, i.e. iβ β=  for all i, and test the null hypothesis 
: 0o iH β β= =  against the alternative : 0A iH β β= p for all i. The structure of the LLC analysis may 
be specified as follows: 




i t i i i t i ij i t j it
j
Y Y Y uα β δ τ φ
− −
=
Δ = + + + Δ +¦                                  (3)
      
i = 1,…, N    t= 1,…,T where τ  is trend, iα is individual effects, itu is assumed to be independently 
distributed across individuals. LLC estimate to this regression using pooled OLS. In this regression 
deterministic components are an important source of heterogeneity since the coefficient of the lagged 
dependent variable is restricted to be homogeneous across all members in the panel [11].  
 Other test, IPS (2003) test allows for residual serial correlation and heterogeneity of the dynamics and 
error variances across units. Hypothesis of IPS may be specified as follows: 
: 0o iH β β= =     : 0A iH β p for all i 
 The alternative hypothesis allows that for some (but not all) of individuals series to have unit roots. 
IPS compute separate unit root tests for the N cross-section units. IPS defines their t-bar statistics as a 










It is assumed that ti are i.i.d and have finite mean and variance and E ( it ), Var ( it ) are computed using 
Monte-Carlo simulation technique [12]. Other test Maddala and Wu (1999) consider deficiency of both 
the LLC and IPS frameworks and offer an alternative testing strategy [11]. MW is based on a 
combination of the p-values of the test statistics for a unit root in each cross-sectional unit. [13] 
3.2.2.Estimation
 3.2.2.1.The-Two Way Fixed Effects Model 
Fixed effects model can be formulated as 
'
.it it i ity x β α ε= + +                              (4) 
                        
 where iα  denotes all the observable effects and it is group-specific constant term in the regression 
model. iα  equals 
'
.iz α  in the regression (4). If iz  is unobserved, but correlated with itx , then the 
coefficient of β  is biased and inconsistent under assumptions of ( ) 0itE u = ; 2 2( )itE u σ=  all i;  
( . ) 0it jt sE u u − = for 0s ≠  and i j≠
0 .it it i t ity Xα β α γ ε= + + + +                                                          (5) 
                                     
Equation (5) can be formulated as a two-way fixed effects model controlling for unmeasured time-
invariant differences between units and unit-invariant differences between time periods. The model 
includes both individual specific effects iα  and period-specific effects tγ  [14] 
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3.3. Emprical Results 
 Table 1 shows the results of panel unit root tests that do not allow for the presence of cross-section 
dependency for the variable of growth rate of the real gross domestic product per capita and investment 
share of real GDP per capita. According to the results shown in Table 1, the all panel unit root tests fail to 
reject the null of non-stationary real per capita GDP for all 35 countries.  In this case, we can use the first 
difference in the logs to obtain the stationary the real per capita GDP. The results shown in Table 1 
indicate that the all tests reject the presence of non-stationary for real per capita GDP in first difference in 
the logs. We therefore say that the variable of real per capita GDP has unit root process. Similarly, the 
results presented in Table 1 show that the all tests reject the presence of non-stationary for the investment 
in first difference in the logs. Consequently, both the real per capita GDP and investment are stationary 
variables in first differences in the logs. 
   Table 1. Panel Unit Root Tests (1970-2007) 
Series LLC IPS ADF PP 
RPGDP 6.13(1.00)    6.82(1.00) 45.06(0.99) 32.47(1.00) 
DLRPGDP -22.4(0.00)* -22.9(0.00)* 576.6(0.00)* 613.0(0.00)*
DLINV -3.90(0.00)* -5.17(0.00)* 139.81(0.00)* 137.90(0.00)* 
Author’s calculations 
Note: Probability values are reported in the parentheses. * denotes the rejection of the null at the 5% significance level. The 
operator D is difference operator. L is the logarithm of the variable. 
Table 2. Test of Cross-Section and Period Fixed Effects (1970-2007) 
Effects Test Statistic   d.f.  Prob.  
Cross-section F 1.997046 (34,1223) 0.0006 
Cross-section Chi-square 69.972013 34 0.0003 
Period F 1.846898 (36,1223) 0.0018 
Period Chi-square 68.555528 36 0.0009 
Cross-Section/Period F 1.920300 (70,1223) 0.0000 
Cross-Section/Period Chi-square 135.042265 70 0.0000 
Author’s calculations 
 Table 2 shows the results of tests of cross section and period fixed effects. We estimate the 
relationship between economic growth and investment using two-way fixed effects estimator. Employing 
the two-way fixed effects model will give reliable results since the probability values of both cross 
section F and period F statistic are smaller than the significance level that is chosen to be 0.05 (or 
equivalently, 5%) 
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Table 3. The Results for Two-way Fixed Effects Model 
Dependent Variable: GROWTH 
Method: Panel Least Squares
Panel OLS 
                                 Coefficient            t-ratio            Std. error            Prob.
C (constant)                 0.018                 8.491                   0.00                  0.00
       INV                        0.054                 5.347                  0.00                   0.00
  Author’s calculations 
 Table 3 presents the empirical results obtained from the panel estimation technique used. As table 3 
shows, the coefficient on investment is positive and statistically significant at the 5 percent level. The 
result suggests that investment made a positive and statistically significant contribution to economic 
growth over the period. The coefficient of 0.054 can be interpreted as 10 percentage increases in 
investment rate will induce to raise economic growth in the ratio of 0.54 percent. Hence, we can say that 
the investment is an important vehicle in promoting economic growth. 
4. Conclusion 
  
The financial and economic crises have induced negative implications on investment channel, since 
investors cut down on their investments in developing countries hence triggering job losses. Investment 
policies have an important vehicle in reducing negative effects of the crisis. In this study, we therefore 
focused on investment tool in struggling with the crisis. Also, in the Keynesian and Post Keynesian 
Models investment is an important tool on aggregate demand and production capacity. According to Post 
Keynesian demand-driven models, investment plays a critical role in determining medium run growth 
rates.  
  
With this aim, we investigated the relationship between investment rate and economic growth using 
two-way fixed effects model that includes both cross-section and period effects assumed to be fixed. In 
this study an econometric panel study on a sample of upper middle income countries covering the 1970-
2007 period was conducted. So, we concluded that investment rate seemed to respond positively to 
economic growth in 35 upper-middle income countries.  
 In this case, countries that attach importance to the investment incentives will have more advantage in 
the way of economic growth. Consequently, investments have played a critical role in determining 
medium run growth rates. 
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